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Various factors such as age, hypertension, diabetes mellitus (DM) are possible cause of diastolic heart failure 
(HF). Hypertension appears to consist of impaired active relaxation remains of passive compliance. The 
presence of a diabetic cardiomyopathy is findings the association of diabetes with LV dysfunction independent 
of hypertension, coronary artery disease, and other heart disease. First of all, diabetic cardiomyopathy 
appears to consist of only diastolic dysfunction with normal systolic function. Echocardiographic examination 
can measure to detect any abnormalities in LV diastolic dysfunction before its clinical appearance. The 
purpose of this study was to investigate the impact of diastolic dysfunction in the diabetic patients without 
ischemic heart disease, including hypertension.   
We studied 213 patients with type II DM, and divided into two groups. The subjects were selected 96 DM 
patients (DM group; HbA1c 10.2±2.5, LVEF 67±7%, age 20-83) and 117 subjects were diabetic patients with 
hypertension (DM-HT group; HbA1c 9.4±2.0, LVEF 68±8%, age 22-84). Sixty-eight normal cases were also 
enrolled as control subjects (control group; LVEF 66±5%, age range 18-79). We classified the subjects 
according to age in quarters (stage1; 18-45yr, stage2; 46-59, stage3; 60-69, stage 4; 70-84) in each group. The 
noninvasive assessment of diastolic dysfunction mainly depended on Doppler studies.  
Neither DM group nor DM-HT group had significant difference with control group regarding LV ejection 
fraction (EF) and LV mass index. The ratio of early (E) and late (A) diastolic transmitral flow velocity (E/A) 
was decreased with age in all groups (P < 0.01). E/A in DM group and DM-HT group were significantly lower 
than control group in every stage of age (P < 0.05). E’, as the index of LV relaxation, was decreased with age (P 
< 0.01), and it was significantly higher in control group than that of other groups in every stage of age (P < 
0.05). The index of LV filling pressure such as E/E’ in DM and DM-HT group was not significantly different 
between stage 1 and other stages. In multiple linear regression analysis, LV mass index and age were selected 
as independent determinants of E’ in DM-HT group (P < 0.05).  
We concluded that type II DM is associated with predominant LV diastolic dysfunction. Impaired relaxation 
was induced by increased LV mass in diabetic patients with hypertension. Diabetic patients had impaired 
relaxation independent of age. 
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213 名の無症候性 II 型糖尿病患者を対象とし，96
名の高血圧を伴わない群（DM 群）および 117 名の
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径(left ventricular end-diastolic dimension; Dd，
left ventricular end-systolic dimension; Ds) 壁厚 
(intraventricular septum wall thickness diameter 
at end-diastole; IVSTd, posterior wall thickness 
diameter at end-diastole; PWTd) を計測した．左室




および壁厚から心筋重量 (left ventricular mass; LV 
mass) を算出した． 
 次に，左室拡張機能指標は心尖部四腔像より拡張
早期僧帽弁流入速（early diastolic transmitral 
inflow velocity; E），E 波の減速時間（deceleration 
time; DcT），心房収縮期僧帽弁流入速（atrial systolic 





（color Doppler propagation velocity of early 
diastolic mitral inflow; Vp）を求め，僧帽弁流入時
に生じる最初のエイリアシングを左室弛緩機能指標
として計測した 6-8．エイリアシングは E 波の約 40−
50％で設定した 7．組織ドプラを用いて，中隔側およ
び自由壁側の E’を求め，その平均値を左室弛緩機
能指標の 1 つとして使用した．さらに，E 波と E’
との比（E/E’）を左室流入圧として評価した． 
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3．結果 
 
対象者の身体的特性を表 1 に示す．年齢は DM 群
および DM-HT 群と比べ，コントロール群で有意に
低かった．また，DM-HT 群において Body mass 
index (BMI) ，収縮期血圧 (systolic blood pressure; 
SBP) ，拡張期血圧 (diastolic blood pressure; DBP) 
が他の 2 群と比較して有意に高値であった． 
 
表 1. 対象者特性 
 Control DM DM-HT
Age (yrs)  46±19  54±14  61±13
Sex(male/female)  56 / 12  49 / 47  74 / 43
Height (cm) 167±10 161±9 161±9 
Weight (kg)  63±11  63±14  70±17
BMI (kg/m2)  22±2  24±5  27±6 
SBP (mmHg) 116±17 115±16 132±20
DBP (mmHg)  65±12  70±12  75±13
HR (bpm)  63±10  71±13  70±13
HbA1c — 10.2±2.5 9.4±2.0
BMI, body mass index; SBP, systolic blood 
pressure; DBP, diastolic blood pressure; HR, heart 
rate 
*: P < 0.01 vs. Control group 
  †: P < 0.05, ‡: P < 0.01 vs. DM group 
 
左室心機能の基本的指標を表 2，拡張機能指標を表 3
に示す．本研究においては，LVEF は 3 群間に差は
認めなかった．DM および DM-HT 群における EDV, 
ESV, E/A, E’, Vp はコントロール群と比べ有意に
低値，E/E’は有意に高値であった．さらに，DM-HT
群においては DM 群と比較して壁厚は有意に厚く，
EDV は拡張しており，LV mass は重く，E/A と E’
は低値，E/E’は高値であった． 
















 Control DM DM-HT 
IVSTd (mm)   8±1    8±1   9±1 
PWTd (mm)   8±1    8±1   9±1  
Dd (mm)  48±4   45±5  46±5 
Ds (mm)  31±3   28±4  28±5 
LVEF (%)  66±5   67±7  68±8 
EDV (mL) 109±17   92±23 100±24 
ESV (mL)  38±10   31±12  32±14 
SV (mL)  71±12   61±15  68±16 
LV mass 120±38  118±34 138±42 
IVSTd, intraventricular septum wall thickness 
diameter at end-diastole; PWTd, posterior wall 
thickness diameter at end-diastole, Dd; 
end-diastolic dimension, Ds; end-systolic 
dimension, LVEF; left ventricular ejection fraction, 
EDV; end-diastolic volume, ESV; end-systolic 
volume, SV; stroke volume 
*: P < 0.01, **: P < 0.01 vs. Control group 




 Control DM DM-HT 
E (cm/sec)   74±18   66±19  64±17 
A (cm/sec)   59±20   72±17  83±17  
E/A 1.4±0.6 1.0±0.5 0.8±0.3 
DcT (msec)  207±41  204±61 233±70 
A dur (msec)  127±15  139±21 142±25 
E’ (cm/sec)   13±3    9±3   8±2 
E/E’  6.1±1.7  7.5±2.4 8.5±2.6 
Vp (cm/sec)   52±13   41±12  41±11 
E; early diastolic transmitral inflow velocity, A; 
late diastolic transmitral inflow velocity, DcT; 
deceleration time of E, E’; early diastolic mitral 
annular velocity, Vp; propagation velocity 
*: P < 0.01, **: P < 0.01 vs. Control group 
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